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 Teaching astronomy to young generations is of great importance because 
astronomy education helps us to better understand the world we are living in 
and to find answers to our questions. In this regard, the current study aimed 
to determine the secondary school 4th grade students’ mental models of the 
astronomer. The current research is designed as a descriptive study 
employing the special case study method. The study was conducted in a city 
located in the western part of Turkey. The study group is comprised of a total 
of 77 secondary school 4th grade students attending a state school. In line 
with the purpose of the study, a data collection tool consisted of 2 open-
ended questions was developed. In light of the findings of the study, it can be 
argued that the mental models possessed by the students about the 
astronomer are the scientific model, the astronaut model and the celestial 
bodies model 

Keyword: 

Astronomer 
Astronomy 
Mental model 
Model 
Secondary school students 

Copyright © 2018 Institute of Advanced Engineering and Science.  
All rights reserved. 

Corresponding Author: 

Meryem GÖRECEK BAYBARS,  
Education Faculty, 
Muğla Sıtkı Koçman University, Turkey. 
Email: lsntl@ccu.edu.tw 

 
 
1. INTRODUCTION 

Economic superiority in the world is believed to coincide with the level of development. In order to 
enhance their economies and level of development, countries allocate a great importance to the field of 
science so that they can maintain their competitiveness. Innovations and advancements in the field of science 
should be followed for Turkey to achieve greater development and to place its economy onto the top 
positions in the world.  Determination of the problems experienced by students in relation to science 
education is believed to affect the future direction of science education which is very important for many 
countries. Despite the fact that science is a part of everyday life, some science subjects and concepts are 
abstract, leading to learning difficulties in students. One of the important subjects of science education [1], 
astronomy has an important place in science education due to abundance of abstract concepts it includes, its 
content and interdisciplinary characteristics [2]. According to Tascan [3], astronomy is a science, which 
allows individuals to better understand the world and the universe. It is important to know astronomy in order 
to be able to catch up with the developments in the world. After the launch of the first satellite called 
“Sputnik” by Russia in 1957, countries such as America incorporated the subjects of astronomy into their 
curricula [4]. In China, Hungary, England, Portugal and Brazil, topics related to astronomy and space science 
are taught either as an independent course, or as integrated with geography or physics, starting from primary 
school [5]. Although the importance of astronomy was recognized in 1990s in European countries, it has 
been recently gaining greater importance in Turkey [4].  While the course of astronomy was given as an 
independent course up to 1937 in Turkey, it has been offered as an elective course since 1974. With the 
decision of the Board of Education of 1992, the general objectives of the course of Astronomy and Space 
Science were determined and the relationship between Science and Astronomy and Space Science topics was 
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clearly defined [6]. Astronomy topics, which have also been included in science curricula within the science 
course, have been taught in a spiral manner in the 2007, 2008a, 2008b, 2009, 2013 and 2017 science 
curricula. In the 2017 curriculum, astronomy topics have been relocated in the program and have been shifted 
from fall term to spring term, into preliminary units.   

When the literature is reviewed, it is seen that there is a great deal of research focusing on 
astronomy education [7-18]. While some of these studies looked at the conceptual change processes [9, 19], 
some others revealed mental models [20, 12, 1].  

It is important to know alternative concepts developed by students in astronomy education. As 
known, it is quite difficult to correct a misconception later. The point that should be kept in mind is that they 
are very resistant to change, no matter how intense work is done to change alternative concepts [21]. When 
the literature was reviewed, it was determined that there was no study to determine students' mental models 
of astronomy. Because of the similarity of the writing of astronomy, astrology and astronomer, these three 
concepts are often interchangeably used and confused. A study by Arıkurt, Durukan and Şahin [22] found 
that students use the concepts of astronomy and astronomer interchangeably. The literature review showed 
that there is no study to reveal mental models related to the concept of astronomer. In the 2013 curriculum, it 
is stated that students recognize the difference between astronomer and astronaut within the context of the 
middle school 3rd grade "Solar System and Beyond" unit. On the other hand, some of the objectives stated in 
the 2017 curriculum within the context of the unit “Space Research” is that “Students can make inferences 
about the role of the telescope in the development of astronomy” and “learn something about the selection of 
the places where observatories are built and about the characteristics of such places” and “learn about the 
contributions of western astronomers and Turkish-Islamic astronomers”. Within the new curriculum, these 
objectives have become more focused on the connections with the everyday life and the contributions of 
astronomers to make students gain a better understanding of the nature of science. Therefore, it is important 
to reveal the concept of astronomy that students have formed in their minds, to show how and in what way 
they have structured this concept, and to provide an idea of how to learn this concept. In addition, teachers 
need to be aware of alternative ideas of their students for effective teaching regardless of their source [23]. It 
is believed that the results obtained from the current study will benefit the teachers working in this field and 
will help in designing better teaching environments. 
 
 
2. RESEARCH METHOD  

The current study employed the special case study design, one of the qualitative research 
approaches. The case study research is a qualitative approach used by the researcher to collect in-depth and 
detailed data about the real life, an up-to-date limited system or multiple limited systems within a certain time 
period by using various sources of information [24]. In the current study, it is aimed to determine students’ 
mental models of the concept of astronomer without disturbing the natural conditions. The special case study 
design offers the opportunity to obtain in-depth information in a short period of time in line with the purpose 
of the study [25]. The most important advantage of the special case study is that it enables the researcher to 
concentrate on the subject or case. The current study was conducted in the spring term of 2016-2017 school 
year and the sampling of it is comprised of 4th grade students attending a state secondary school in a city 
located in the western part of Turkey. A total of 77 students participated in the study. A data collection tool 
consisted of two open-ended questions developed by the researchers to elicit the students’ mental models of 
the astronomer was used. The data collection tool was submitted to the scrutiny of field experts to check its 
comprehensibility, applicability and the extent to which it serves the purpose of the study. In light of the 
feedbacks given by the experts, required corrections were made on the data collection tool. In the second 
stage, a piloting of the data collection tool was performed on a different sample and no problem was found to 
have been experienced as a result of the piloting. In order to determine the reliability of the test, the results 
obtained from 6 students were coded by two researchers and consistency coefficient was calculated. The 
inter-rater consistency was found to be 86%. Moreover, all the findings of the study are directly presented 
without any interpretation to increase the internal reliability of the study. The open-ended questions in the 
data collection tool are: 

1. What does the word “Astronomer” mean to you? Explain briefly. 
2. Please, draw the picture that occurs in your mind when you hear the word “Astronomer”. 
In the analysis of the collected data, two of the qualitative analysis methods; descriptive analysis and 

content analysis, were employed. Within the context of the current study, the students were given codes   (S1, 
S2, S3…S77). In this coding, S stands for student and the number indicates the order of the student. 
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3. RESULTS AND ANALYSIS  
By analyzing the secondary school 4th grade students’ responses to the two open-ended questions 

about the astronomer together, 3 different mental models were elicited as shown in Table 1. These mental 
models can be addressed in two categories. First one is scientific mental models and the second one is 
synthesis mental models (astronaut model, celestial bodies model). Of these models, while the scientific 
model and the astronaut model are the most frequently used ones, the celestial bodies model is the least 
frequently used one. When the 2013 science curriculum is examined, it is seen that the units “The Solar 
System and Beyond; The World and Universe” are taught in the third grade.  Through these units, what is 
aimed is that students are introduced to celestial bodies, understand the concept of system, understand the 
role of the telescope in astronomy and acquire knowledge and skills about space exploration. In this regard, 
there are 9 objectives and one of them is to make students recognize the difference between astronomer and 
astronaut. As can be seen in Table 1, 36 students out of 77 students have the scientific mental model. 

 
 

Table 1. Secondary School 4th Grade Students’ Mental Models of Astronomer  
Mental models f % 
Scientific model 36 46.8 

Synthesis models 
Astronaut model  26 33.8 
Celestial bodies model 13 16.9 

Drawings without any category  2 2.6 
Total  77 100 

 
 
The students having the scientific mental model are knowledgeable about the definition and 

characteristics of the concept of astronomer and reflected this in both their verbal explanations and drawings. 
When the drawings of the students included in this category are examined, it is seen that the students are of 
the opinion that the astronomer explores the movements and structures of celestial bodies by using the 
telescope and technological devices (e.g. computer). Moreover, some students pointed out that the 
astronomer conducts his/her observations in observatories. Some examples of students’ scientific mental 
model are presented in Figure 1, Figure 2, Figure 3, Figure 4, Figure 5, Figure 6. 

 
 

 
 

Figure 1. Drawing and explanation belonging to S73 
Astronomers are people working in the field of astronomy exploring the sky and space. The only institution 

of astronomy I know is NASA. 
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Figure 2. Drawing and explanation belonging to S51 
The astronomer is the scientist exploring the space beyond the atmosphere of the world by means of 

technological devices. 
 
 

It was also found that 26 students out of 77 students have the astronaut mental model. In all the 
drawings evaluated in this category, students depicted a scientist in astronaut clothes conducting research on 
a kind of heavenly body. Some examples of the astronaut mental model found to be possessed by students are 
given below. 

 
 

 
 

Figure 3. Drawing and explanation belonging to S20  
This is one of the professions I want to have. It refers to the space. This is the repercussion of man’s dream of 

traveling to space. 
 
 

 
 

Figure 4. Drawing and explanation belonging to S21  
People traveling to space to conduct various research and wearing odd costumes. 
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It was determined that 13 students out of 77 students have the celestial bodies mental model. In the 
drawings evaluated in this category, students did not draw any human figure, they only drew different 
heavenly bodies. In almost all of these drawings, there is the Sun, Jupiter, Saturn, World and stars. Some 
examples of the celestial bodies’ mental model found to be possessed by students are given below. 

 
 

 
 

Figure 5. Drawing and explanation belonging to S16 
Space, sky, start, moon. 

 
 

 
 

Figure 6. Drawing and explanation belonging to S17 
A person who explores the heavenly bodies in the space 

 
 

The findings of the study revealed that while 36 out of 77 students have the scientific mental model, 
39 have the synthesis mental model. In their explanations, the students associate the concept of astronomer 
with different concepts aside from “profession”. The other concepts with which they associate the concept of 
astronomer most frequently are astronomy (13) and astronaut (26). Thus, it can be contended that the students 
confuse the concepts of astronomer, astronomy and astronaut. This finding concurs with the findings reported 
by Arıkurt et. [22]. Of the 77 students participating in the study, 26 drew an astronaut in their drawings. In 
the astronaut mental model, students depicted a scientist in astronaut clothes conducting research in the 
space. In the 2013 science curriculum, the unit “The Solar System and Beyond” is the last unit. Thus, this 
unit may not have been studied efficiently and as a result the students may have used their prior knowledge 
received from extracurricular sources to explain the subjects. Some amendments were made on the 2017 
science curriculum and now this unit is studied as the first unit of the fall term.   
 
 
4. CONCLUSION  

Since prehistoric times, the sky has attracted the attention of people from cultures in all over the 
world. From the examination of the history of science, it is known that the civilizations that are located in the 
west and the east have contributed to the field of astronomy. Turks are not exception to this; the contributions 
of Turks either being theoretical and practical to astronomy are remarkable. For example, Turks have 
established observatories quite important in terms of science and astronomy history and they have trained 
prominent astronomers in these observatories. However, as the work conducted in the field of astronomy and 
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space technology is highly expensive, not enough importance is attached to this field in our country. On the 
other hand, a study conducted by TÜBİTAK revealed that the issues most attracting the attention of young 
people aged at 15-24 in Turkey are “Internet” and “astronomy”. Thus, astronomy should be supported more. 
Yet, it should not be forgotten that the cognitive structures of students are formed at early ages; therefore, 
more importance should be attached to astronomy education in elementary and secondary schools. It should 
be noted that astronomy is of great importance for the development of basic sciences and raising the  
social awareness. 
 
 
REFERENCES  
[1] D. Öztürk and S. Uçar, “İlköğretim öğrencilerinin ay’ın evreleri konusunda kavram değişimlerinin işbirliğine dayalı 

ortamda incelenmesi,” Türk Fen Eğitimi Dergisi, vol /issue: 9(2), pp. 98-112, 2012. 
[2] Ö. Göncü and F. Korur, “İlköğretim öğrencilerinin astronomi temelli ünitelerdeki kavram yanılgılarının üç aşamali 

test ile tespit edilmesi”, kongre.nigde.edu.tr/xufbmek/dosyalar/tam.../pdf/2536-01_06_2012-16_35_38.pdf 
adresinden 05.06.2017 tarihinde alınmıştır.. 

[3] M. Taşcan, “Fen bilgisi öğretmenlerinin temel astronomi konularındaki bilgi düzeylerinin belirlenmesi (Malatya ili 
örneği)”. Yüksek Lisans Tezi, İnönü Üniversitesi, Eğitim Bilimleri Enstitüsü, Malatya.2013.  

[4] R. Demirel, and O. Aslan, “The effect of science and technology teaching promoted with concept cartoons on 
students’ academic achievement and conceptual understanding”, Journal of Theory and Practice in Education, 
vol/issue: 10(2), pp. 368-392, 2014.  

[5] Türkiye Milli Eğitim Bakanlığı,  “Ortaöğretim Astronomi ve Uzay Bilimleri Dersi Öğretim Programı”, 2010.  
[6] Z. Tunca, “Türkiyede İlk ve Orta Öğretimde Astronomi Eğitim Öğretiminin Dünü, Bugünü”. Ulusal Fen ve 

Matematik Eğitimi Kongresi, Ankara (16-18 Eylül 2000).  
[7] Agan, L, “Stellar ideas: exploring students’ understanding of stars”, Astronomy Education Review, vol/issue:3(1), 

pp. 77-97, 2004.  
[8] F. Bekiroğlu, “Effects of model-based teaching on pre-service physics teachers’ conceptions of the moon, moon 

phases and other lunar phenomena”, International Journal of Science Education, vol/issue:29(5), pp. 555-593, 
2007.  

[9] E. Bülbül et all. “ Ortaokul 8. sınıf öğrencilerinin astronomi kavramıyla ilgili algılamalarının belirlenmesi” Eğitim 
ve Öğretim Araştırmaları Dergisi, vol/issue:2(3), pp. 182-191, 2013.  

[10] E. Kikas, “Teachers’ conceptions and misconceptions concerning three natural phenomena”, Journal of Research in 
Science Teaching, vol/issue: 41(5), pp. 432-448, 2004.  

[11] M.A. Kurnaz, “Yıldız, kuyruklu yıldız ve takımyıldız kavramlarıyla ilgili öğrenci algılamalarının belirlenmesi”, 
AİBÜ Eğitim Fakültesi Dergisi, vol/issue:12(1), pp. 251-264, 2012.  

[12] M. A. Kurnaz and A. Değermenci, “7. sınıf öğrencilerinin güneş, dünya ve ay ile ilgili zihinsel modelleri”, 
İlköğretim Online, vol/issue:11(1), pp. 137-150, 2012.  

[13] D. Öztürk, “İlköğretim 6. ve 8. sınıf öğrencilerinin ayın evreleri konusunda kavram yanılgıları ve kavram 
değişimlerinin işbirliğine dayalı ortamda incelenmesi”. Yüksek Lisans Tezi, Çukurova Üniversitesi Sosyal 
Bilimler Enstitüsü, Adana, Türkiye, 2011.  

[14] C. Türk, “İlköğretim Temel Astronomi Kavramlarının Öğretimi”. Yüksek Lisans Tezi, Ondokuz Mayıs Üniversitesi 
Fen Bilimleri Enstitüsü, Samsun, Türkiye, 2010.  

[15] R. Trumper, “A Cross-age Study of Senior High School Students’ Conceptions of Basic Astronomy Concepts”, 
Research In Science &Technological Education, , vol/issue:19(1), pp. 97-107, 2000.  

[16] N. Valanides et all, “Changing pre-school children’s conceptions of the day/night cycle”, Internetional Journal of 
Early Years Education, vol/issue: 8(1), pp. 27-39, 2000.  

[17] P. Sadler, “The Initial Knowledge State of High School Astronomy Students.” A Dissertation Presented to the 
Faculty of the Graduate School of Education of Harvard University in Partial Fulfillment of the Requirements for 
the Degree of Doctor of Education, 1992.  

[18] J. Sharp, “Children’s Astronomical Beliefs: A Preliminary Study of Year 6 Children in South-West England”, 
International Journal of Science Education, vol/issue:18(6), pp. 685-712, 1996.  

[19] K. Trundle et all, “Preservice elementary teachers’ knowledge of observable moon phases and pattern of changes in 
phases”, Journal of Science Teacher Education, vol:17, pp. 87-101, 2006.  

[20] Ü. İyibil and A. Sağlam Arslan, “ Fizik Öğretmen Adaylarının Yıldız Kavramına Dair Zihinsel Modelleri”, 
Necatibey Eğitim Fakültesi Dergisi, vol/issue: 4(2), pp. 25-46, 2010.  

[21] H. Kalkan and K. Kıroğlu, “Science and nonscience students’ ideas about basic astronomy concepts in preservice 
training for elementary school teachers”, Astronomy Education Review, vol/issue: 6 (1), pp. 15-24, 2007.  

[22] E. Arıkurt et all., “Farklı öğrenim seviyesindeki öğrencilerin astronomi kavramıyla ilgili görüşlerinin gelişimsel 
olarak incelenmesi”. Amasya Üniversitesi Eğitim Fakültesi Dergisi, vol/issue: 4(1), pp. 66-91, 2015.  

[23] M. Çalık and A. Ayas, “A Comparison of Level of Understanding of Grade 8 Students and Science Student 
Teachers Related to Selected Chemistry Concepts”, Journal of Research in Science Teaching, vol/issue: 42(6), pp. 
638-667, 2005.  

[24] W. J Creswell, “Qualititive Inquary and Research Design-Choosing Among Five approaches”, SAGE Publications, 
2013.  

[25] R.K. Yin, “Case Study Research: Design and Methods”, 3rd Ed, London, 2003.  


